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Suggested readings

Evan Chen’s advice On reading solutions, available at https://blog.
evanchen.cc/2017/03/06/on-reading-solutions/.

Evan Chen’s Advice for writing proofs/Remarks on English, available at
https://web.evanchen.cc/handouts/english/english.pdf.

Notes on proofs by Evan Chen from OTIS Excerpts [Che25, Chapter 1].

Tips for writing up solutions by Edward Barbeau, available at https:
//www.math.utoronto.ca/barbeau/writingup.pdf.

Evan Chen discusses why math olympiads are a valuable experience for
high schoolers in the post on Lessons from math olympiads, available at
https://blog.evanchen.cc/2018/01/05/1essons-from-math-olympiads/.
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§1 Viete's relations

Example 1.1 (India RMO 2012e P2). cf. [GA17, Problem 141] Let P(z) =
2" + ap_12" ' + - - 4+ ag be a polynomial of degree n > 3. Knowing that
1 = —(711) and a,_o = (g), and that all the roots of P are real, find the

remaining coefficients. Note that (7) = (nfir'),r,

Solution 1. Let aq, as, ..., a, denote the roots of P. Note that
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=0.
Since o, . . ., au, are real, it follows that they are all equal. Using a1 +- - -+a,, =
n, we get
a1:a2:~..:an:1.
This implies that a; = —(’;) forany 0 <¢<n—1. [ |

Solution 2. Let aq, @, ..., a, denote the roots of P(x). Note that

(1 —1)* + (g — 1?4+ (o, — 1)?

—altai+- -+l +n—20a +ar+-+ay)

= (v t+as+-+a,)?—2 Z aiay +n—2(a; +az+ -+ ap)
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=n?>—n(n—1)+n—2n

=0.


https://artofproblemsolving.com/community/c6h509809p2865295
https://artofproblemsolving.com/community/c6h509809p2865295

References Typos may be reported to jpsaha@iiserb.ac.in.

So the roots a1, as, ..., ay, are all equal to 1. This implies that P(z) = (z-1)",
and hence a; is equal to (—1)*(7}) for any 0 <i < n. [ |
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